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THE ESTIMATION POWER OF ALTERNATIVE COMORBIDITY
INDEXES
Baser O1, Stephenson J2
1Thomson-Medstat, Ann Arbor, MI, USA, 2Thomson Medstat,
Philadelphia, PA, USA
OBJECTIVES: Health care expenditures are strongly inﬂuenced
by overall illness burden. Appropriate risk adjustment is required
for correct policy analysis. We compared three risk adjustment
methods—Charlson Comorbidity Index (CCI), Elixhauser
(ELX), and Chronic Disease Score (CDS)—in terms of their 
estimation power in analyses of healthcare expenditures.
METHODS: Seven models were considered. Using the same
demographic factors, models were separated by index variables:
1) CHS only; 2) ELX only; 3) CDS only; 4) CHS and ELX; 5)
CHS and CDS; 6) CDS and ELX; and 7) CHS, ELX, and CDS.
A generalized linear model with log link and gamma family was
used to estimate the models. BIC, AIC, and log likelihood scores
were calculated across the models to see which model afforded
the best ﬁt. Average squared prediction error (ASPE) was con-
sidered to asses the estimation power of these indexes.
RESULTS: MarketScan® data were used to estimate the total
health care expenditures of migraine patients treated with a
triptan. After applying inclusion and exclusion criteria, we iden-
tiﬁed 43,776 migraine patients who used a triptan and we used
this population to create the analytic samples. CCI, an older and
common risk adjustment method, performed the poorest in
terms of estimation power. Of the single-index models (models
1–3), ELX performed the best; of the double-index models
(models 4–7), CCI and ELX performed the best. We conducted
a detailed analysis of multicollinearity using a variance inﬂation
factor and failed to ﬁnd any multicollinearity among the three
measures. Overall, model 7, where we used three indexes in the
same model, performed the best. CONCLUSION: We found that
the three risk adjustment indexes measure different risks and that
the indexes can be used together in a single model. Using only
CCI is misleading.
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FAILURE OF REGRESSION ADJUSTMENT AGAINST
PROPENSITY SCORE MATCHING
Baser O
Thomson-Medstat, Ann Arbor, MI, USA
OBJECTIVES: Causal inference is challenging in observational
studies because of inevitable presence of self-selection: treatment
group are usually different from control group in terms of risk
factors. Regression adjustment and propensity score matching
are commonly used methods to adjust for confounders. In this
paper, we show when regression adjustment fails to adjust for
differences in observed covariates and propensity score match-
ing is the only alternative. METHODS: The following guidelines
are provided to decide which method should be used. Multi-
variate analysis fails if 1) the distributions of the covariates in
both groups are not symmetric; 2) the sample sizes are different;
3) the distributions of the covariates in both groups have differ-
ent variance and the means of propensity scores in the two
groups are more than half a standard deviation apart; 4) the ratio
of the variances of the propensity score in the two groups differs
from one; or 5) the ratio of the variances after residuals of the
covariates (including propensity score) is different from one.
RESULTS: To apply the suggested guidelines, we conducted a
retrospective cohort study analyzing the impact of triptan use on
total healthcare expenditures among patients with migraine.
Medstat MarketScan® data were used for the analysis. We
applied the suggested guidelines, and found that propensity score
matching, rather than multivariate analysis, should be used to
estimate treatment effect. The means of propensity score were
two standard deviations apart, the Smirnow test showed that the
distributions were not symmetric (p = 0.0000), sample sizes were
different (treatment = 43,799 vs. control = 128,366), and boot-
strapping results showed that the ratio of variance of the propen-
sity score in the two groups and in residuals were signiﬁcantly
different from one. CONCLUSIONS: Results from regression
analysis can be misleading and propensity score matching should
be used as an alternative under certain conditions.
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EXTENDING MATCHING ESTIMATORS OF CAUSAL EFFECTS
TO CONSIDER UNOBSERVED VARIABLE BIAS: AN
APPLICATION OF SENSITIVITY ANALYSIS
Devine JW, Hadsall RS, Farley JF
University of Minnesota, Minneapolis, MN, USA
OBJECTIVES: Unobserved variable bias remains a major limi-
tation of observational studies that rely on matching estimators
to examine causal effects. Several methods have been proposed
to quantify the extent of uncertainty about unobserved variable
bias. The primary aim of this study was to illustrate Rosen-
baum’s method of sensitivity analysis to examine how inferences
from observational research may change in the presence of
varying amounts of unobserved variable bias. METHODS: Data
used in the illustration were collected from an administrative
claims database as part of an observational study that evaluated
the effect of daily migraine prevention on the consumption of
migraine-speciﬁc abortive medication. The database included
information on all prescription services rendered between 1
October 2002 and 30 September 2004 for a population of
migaineurs in the Military Health System. Each patient receiv-
ing treatment (daily migraine prevention) during the observation
period was matched to a similar untreated patient via nearest
neighbor matching on a propensity score. The illustration of the
sensitivity analysis was based on the Wilcoxon’s signed rank sta-
tistic and attempted to estimate the magnitude of departure from
equal treatment probabilities between matched pairs sufﬁcient to
alter the statistical conclusions of the study results. RESULTS:
The analysis of 997 matched pairs suggested that treatment with
daily migraine prevention was associated with a decline in the
use of migraine-speciﬁc abortive medication. However, the sen-
sitivity analysis indicated that the treatment effects were sensi-
tive to assumptions about unobserved variable bias. Speciﬁcally,
the probability of obtaining the results under the null hypothe-
sis of no effect approached the conventional 0.05 level when the
odds of receiving treatment within matched pairs differed by a
factor of 1.4 or more. CONCLUSIONS: Rosenbaum’s sensitiv-
ity analysis is a useful mechanism for discussing the magnitude
of uncertainty surrounding unobserved variable bias in observa-
tional studies.
NEUROLOGICAL DISORDERS—Patient Reported
Outcomes
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THE EFFECT OF ADHERENCE TO ALZHEIMER’S DISEASE
TREATMENT ON HEALTH CARE COSTS IN MANAGED CARE
Harada ASM,Vanderplas AM
Prescription Solutions, Irvine, CA, USA
OBJECTIVE: To determine the effect of Alzheimer’s disease
(AD) treatment adherence on the change in overall health care
costs following AD treatment initiation in managed care.
METHODS: A retrospective analysis was conducted using phar-
macy, medical, and member eligibility data from a large managed
